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(54) PRODUCTION OF COLOR FILTER, AND COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating liquid applying means effective for forming the 
patterned protective films of color filters by providing the process with a stage for forming 
patterned transparent layers by an ink jet method. 

SOLUTION: This process is provided with the stage for forming the patterned transparent 
layers by the ink jet method. While a resin sola compsn. contg. a polyimide siloxane precursor 
component and solvent component is preferably used for forming the protective films or 
flattening films on colored films as a coating liquid to be used for the ink jet method to be 
executed, a resin soln. compsn. contg. an acrylic resin and the solvent component is usable as 
well. As a result, electrodes having, for example, the constitution* to apply electric fields in a 
direction parallel with the substrate are effectively applied at the time of forming the patterned 
transparent layers on the colored films of the transparent substrates in the process for 
producing the color filters of a liquid crystal display device to be driven by thinHlIm transistors. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a 
light filter characterized by having a 
process in which a clear layer by which 
patterning was carried out using ink jet 
is made to form. 

[Claim 2] A manufacture method of a 
light filter characterized by making a 
clear layer by which used ink jet and 
patterning was carried out on this 
coloring film in a light filter with which it 
comes to form a coloring film on a 
transparence substrate form. 
[Claim 3] A manufacture method of a 
light filter according to claim 1 
characterized by being the resin solution 
constituent with which coating liquid in 
which a clear layer by which patterning 
was carried out is made to form comes to 
contain a polyimide siloxane precursor 
component and a solvent component. 
[Claim 4] A manufacture method of a 
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light filter according to claim 1 
characterized by being the resin solution 
constituent with which coating liquid in 
which a clear layer by which patterning 
was carried out is made to form comes to 
contain polyimide and/or a polyimide 
precursor component, and a solvent 
component. 

[Claim 5] A manufacture method of a 
light filter according to claim 1 
characterized by being the resin solution 
constituent with which coating liquid in 
which a clear layer by which patterning 
was carried out is made to form comes to 
contain polyimide and/or a polyimide 
precursor component, a polyimide 
siloxane precursor component, and a 
solvent component. 

[Claim 6] A manufacture method of a 
light filter according to claim 1 
characterized by 30% of the weight or 
more of a solvent component of coating 
liquid in which a clear layer by which 
patterning was carried out is made to 
form consisting of an alcoholic component. 
[Claim 7] A manufacture method of a 
light filter according to claim 1 
characterized by being in a range whose 
contact angle over ******** 0 f coating 
liquid in which a clear layer by which, 
patterning was carried out is made to 
form is 3- 10 degrees. 

[Claim 8] A manufacture method of a 
light filter according to claim 1 
characterized by being the resin solution 
constituent with which coating liquid in 



which a clear layer by which patterning 
was carried out is made to form comes to 
contain polyimide and/or a polyimide 
precursor component, acrylic resin, and a 
solvent component. 

[Claim 9] A light filter characterized by 
having a configuration on a rim of duct 
mouths by which it has a coloring film on 
a transparence substrate, there is a clear 
layer by which patterning was carried out 
on a service area which constitutes a 
screen in a light filter to which it makes it 
come to form a clear layer by which 
patterning was carried out on this 
coloring film, and a boundary of this clear 
layer by which patterning was carried out 
surrounds a service area of a light filter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
manufacture method of a light filter, and 
a light filter. 
[0002] 

[Description of the Prior Art] The 
configuration of the light filter used 
mainly in a color liquid crystal display 
has what arranges a 

pro tection-from light layer and a coloring 
film on a transparence substrate as is 
shown in an attached drawing 1 , has the 
protective coat if needed in the upper 
layer, and has a transparence electric 
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conduction film QTO) on this protective 
coat by the use, and the thing which it 
does not have, as the usual manufacture 
method of a light filter - first -- a 
transparence substrate top ~ a black 
matrix - subsequently red (R) " green 
- the pixel of (G) and blue (B) - 
FOTORISO - you make it form by law 
and they are spreading and the thing in 
which carry out heat hardening and a 
protective coat is made to form on a spin 
coat about a topcoat agent if needed on 
this, this protective coat -■ level difference 
flattening of a pixel, and surface 
smoothing -- functioning the reduction 
in resistance of the transparence 
conducting film on this protective coat, 
and the improvement in a pixel contrast 
ratio - bringing moreover - as the 
protective coat of a pixel or a black matrix 

the liquid crystal display 
manufacturing process after protective 
coat formation - getting damaged - 
prevention - it is still more effective in 
the impurity diffusion prevention to 
liquid crystal from the pixel after the 
liquid crystal impregnation to a cel. 
However, formation of this protective coat 
also has the trouble leading to [ of liquid 
crystal display reliability, such as an 
adhesive defect with a eel external 
electrode, ] lowering in the adhesive 
defect with the glass section, and the 
adhesive -agent pan with eel liquid crystal 
encapsulant in order to cover the whole 
light filter substrate surface. Therefore, 



although the cases where this protective 
coat formation is omitted have also 
increased in number in the comparatively 
large TFT mold color liquid crystal 
display of a eel gap In the formation of a 
eel gap close interval accompanying 
high speed responsibility, and the color 
liquid crystal display which comes 
whenever it is further shown in drawing 
2 , and is driven by the electric field 
(horizontal electric field) of the parallel 
sense to a transparence substrate The 
protective coat formation as a flattening 
film is expected, and also giving the 
function as an orientation film further to 
this protective coat is expected. Although 
patterning of a protective coat can be 
considered and wrap protective coat 
formation is expected only the coloring 
section of a light filter as a means to 
avoid the trouble in protective coat 
formation which was described above, the 
actual condition is that the suitable 
method of application is not found out 
from a protective coat property and a cost 
side. 
[00031 

[Problem(s) to be Solved by the 
Invention] The technical problem of this 
invention offers a spreading means 
effective in the protective coat formation 
to which patterning of the light filter was 
carried out, and proposes the new 
manufacture method of a light filter. 
[0004] 

[Means for Solving the Problem] The 
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above-mentioned technical problem is 
attained by the manufacture method of a 
light filter characterized by having a 
process in which a clear layer (it 
abbreviates to a pattern clear layer 
henceforth) by which patterning was 
carried out with an ink jet process is 
made to form. That is, this invention 
person etc. is carrying out spreading 
using a spreading solution which 
examined the various methods of 
application by making various print 
processes into the start about formation 
of a protective coat by which patterning 1 s 
was carried out in manufacture of a 
liquid crystal display and by which a 
result, especially selection layout were 
carried out using ink jet, finds out that 
the conventional trouble is avoidable and 
reaches this invention. In a manufacture 
method of the former, a light filter, and a 
liquid crystal display Although it is 
well-known to make a pixel of red (R), 
green (G), and blue (B) form using ink jet 
(for example, JP, 4 123007, A) and it is 
possible to use an acrylic resin color paste, 
an aquosity melamine color paste, etc. as 
coating liquid, an example by which a 
paste was applied to formation of an 
orientation [ a protective coat-cum-] film 
is not known by protective coat pan. this 
invention person etc. does selection 
layout of the spreading liquid of an 
orientation [ a protective coat-cum-] film 
at a protective coat and a pan suitable for 
ink jet, and enables ink jet spreading of 
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these transparent membrane pattern. 
[0005] 

[Embodiment of the Invention] As an ink 
jet spreading method carried out in this 
invention a continuous injection system 
(R. - G.Sweet, Rev.Sci.Instrum,, and 36 
(1965) -) R. G.Sweet et al., 
U.S.Pat.3,373,437 (1968), Shingaku Giho, 
such as Takehiro etc. Yamada, IE, 83 and 
62 (1982), C.H.Herz et al., 
U.S.Pat.3,416,153 (1968), an 
intermittent-injection method Gt 
Display (s) (1983) S. - Sugihara et al. and 
SID Japan [ ] -■) And a mold on demand 
(E. ******** f such as L.Kyser, 
JP,53-12138,B (1978), S.I.Zoltan et al., 
and U.S.Pat.3,683,212 (1972), may be 
applied.) A mold on demand may be 
especially used preferably from relation 
with the configuration of a spreading 
solution. In the light filter with which it 
comes to form a coloring film on a 
transparence substrate, it is applicable to 
pattern clear layer formation of a up to 
[ this coloring film ]. For example, in case 
the electrode which has the configuration 
to which electric field are applied in the 
sense parallel to a substrate makes a 
pattern clear layer form on the coloring 
film on a transparence substrate in the 
manufacture method of the light filter of 
the liquid crystal display driven by the 
thin film transistor, it is applied 
effectively. 

[0006] Although the resin solution 
constituent which comes to contain a 
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polyimide siloxane precursor component 
and a solvent component is preferably 
used for the protective coat to a coloring 
film top, or flattening film formation as 
coating liquid used for the ink jet 
spreading method carried out in this 
invention, the resin solution constituent 
which comes to contain acrylic resin and 
a solvent component can also be used. 
[0007] In light filter manufacture of the 
liquid crystal display which the electrode 
which has the configuration to which 
electric field are applied in the sense 
parallel to a substrate drives by the thin 
film transistor For pattern clear layer 
formation of a up to [ the coloring film on 
a transparence substrate ], from the 
standpoint of the liquid crystal stacking 
tendency grant to a clear layer The resin 
solution constituent which comes to 
contain a polyimide siloxane precursor 
component and a solvent component is 
used most preferably. The resin solution 
constituent which comes to contain 
polyimide and/or a polyimide precursor 
component, and a solvent component, The 
resin solution constituent which comes to 
contain a polyimide siloxane precursor 
component, polyimide and/or a polyimide 
precursor component, and a solvent 
component, The resin solution 
constituent which comes to contain 
acrylic resin, polyimide and/or a 
polyimide precursor component, and a 
solvent component, The resin solution 
constituent which comes to contain 
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acrylic resin, a polyimide siloxane 
precursor component, and a solvent 
component is used preferably, and can 
also use the resin solution constituent 
which comes to contain acrylic resin and 
a solvent component. 
[0008] Although there is especially no 
polyimide siloxane precursor component 
that is a resinous principle of the coating 
liquid preferably used for the ink jet 
spreading method of this invention what 
is limited, what is prepared as following 
is used preferably. 

[0009] (A) Reagin of the hydrolyzates of 
amino alkyl multiple valued alkoxysilane 
or amino aryl multiple -valued 
alkoxysilane or these condensates, and a 
multiple -valued carboxylic anhydride. 
[0010] (B) Reagin of the hydrolyzate of 
amino alkyl multiple -valued alkoxysilane 
or the hydrolyzates of amino aryl 
multiple -valued alkoxysilane thru/or 
these condensates, and a multiple -valued 
carboxylic acid. 

[0011] (C) Reagin of amino alkyl 
multiple -valued alkoxysilane or amino 
aryl multiple valued alkoxysilane, and a 
multiple -valued carboxylic anhydride. 
[0012] (D) Reagin of the hydrolyzates of 
amino alkyl multiple -valued alkoxysilane 
or amino aryl multiple -valued 
alkoxysilane thru/or these condensates, 
and a multiple -valued carboxylic acid. 
[0013] (E) Mixture of the reagin obtained 
in alkyltrialkoxysilane or aryl 
trialkoxysilane by hydrolysis, alkyl 



[ which is made to hydrolyze and 
condense and is obtained ] or aryl 
silsesquioxane oligomer, and 
above-mentioned (A) - (D). 
[0014] These polyimide siloxane 
precursor components form a polyimide 
siloxane film by heat-treatment. 
[0015] Similarly the polyamic acid which 
is polyimide well-known as the polyimide 
of the coating liquid resinous principle 
used for an ink jet spreading method and/, 
or its precursor component and/, or its 
precursor can be used widely, and the 
polyimide to which the imide ring closure 
of the polyamic acid which uses as a 
principal component the structural unit 
expressed with the following general 
formula (l) and/, or this amic acid is 
carried out can be used. 
[0016] 
[Formula 1] 

- [CO - R 1 - CONH - R 2 - N H ] - 

i 

P 

(CO OH) n 

n of a general formula (l) is 12 here. Rl 
It is the trivalent or tetravalent organic 
radical which has at least two carbon 
atoms. Rl It is desirable to contain a 
cyclic hydrocarbon, an aromatic series 
ring, or aromatic series heterocycle, and 
the trivalent or tetravalent radical of the 
brown coal prime factors 6-30 is desirable. 
Rl As an example, although phenyl 



residue, biphenyl residue, terphenyl 
residue, naphthalene residue, perylene 
residue, diphenyl ether residue, diphenyl 
sulfone residue, diphenyl propane residue, 
benzophenone residue, biphenyl 
trifluoropropane residue, cyclo butyl 
residue, cyclopentyl residue, etc. are 
mentioned, it is not limited to these. 
Moreover, R2 It is the divalent organic 
radical which has at least two carbon 
atoms. A heat-resistant field to R2 A 
cyclic hydrocarbon, an aromatic series 
ring, or aromatic series heterocycle is 
contained, and the divalent radical of the 
brown coal prime factors 6-30 is desirable. 
R2 As an example, although phenyl 
residue, biphenyl residue, terphenyl 
residue, naphthalene residue, perylene 
residue, diphenyl ether residue, diphenyl 
sulfone residue, diphenyl propane residue, 
benzophenone residue, biphenyl 
trifluoropropane residue, 
diphenylmethane residue, cyclohexyl 
methane residue, etc. are mentioned, it is 
not limited to these. The polymer which 
uses as a principal component the 
structural unit expressed with a general 
formula (l) is Rl and R2. You may be the 
copolymer which may consist of one piece 
respectively among these, and consists of 
two or more sorts respectively. In order to 
raise adhesive strength, copolymerization 
of the screw (3-aminopropyl) tetramethyl 
disiloxane which has siloxane structure 
may be carried out as a diamine 
component in the range in which thermal 
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resistance is not reduced. 
[0017] Moreover, anhydrides, such as a 
maleic anhydride, may be made to react 
in addition according to end 
concentration after polymerization 
termination of polyamic acid as 
encapsulant of an amine end. The kinetic 
property of the polyimide film obtained 
by carrying out the ring closure of the 
polyamic acid is so good that molecular 
weight is large. For this reason, it is 
desired for the molecular weight of 
polyamic acid to be also large. In these 
polyamic acid, the polyamic acid which 3, 
3 f , 4, and 4 f -benzophenone tetracarboxylic 
acid and a diamine component are made 
to react as the at least 1 section of an 
acid- anhydride component, and is 
obtained especially is used preferably. 
Moreover, the polyimide resin solution 
constituent by which the ring closure was 
beforehand carried out in this invention 
may be used, and the polyimide 
component of the solvent meltable mold 
which an alicycle group tetracarboxylic 
acid anhydride like 2, 3, and 
5-TORIKARUBOKI gardenia fruit clo 
pentyl acetic-acid anhydride as such a 
resin solution constituent component and 
a diamine component are made to react, 
and is obtained can use it preferably. 
[0018] In addition, it is the polyimide of 
this invention and/, or its precursor 
component. Jpn.J.Appl.Phys.Lett., 50 
and 18 (1987), Mol.Cryst.Liq.Cryst., 
163,157 (1988), JapanDisplay, 1992 
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Digest, 819 (1992), an electronic material, 
30 (11), and a polymer component that is 
indicated by 38 (1991) can be used 
preferably. 

[0019] Although polar solvents, such as 
Nmethyl pyrrolidone used for polyamic 
acid, polyimide, or polyimide siloxane 
precursor solution preparation as a 
solvent component of the coating liquid 
preferably used in this invention, N, 
N'-dimethylacetamide, 
gamma-butyrolactone, and 
l,3 dimethyl-2 imidazolidinone, can be 
used, when a polyimide siloxane 
precursor is used in the coating liquid 
constituent used especially by this 
invention, it has the feature which can 
use a lot of alcoholic components. 
Conventionally, in the resin solution 
constituent for polyimide system liquid 
crystal orientation film formation 
currently used, although 20% of the 
weight or more of an alcoholic component 
cannot be used as a solvent component in 
order for there to be no example which 
used the alcoholic solvent and to avoid a 
deposit of a polymer component In the 
resin solution constituent of clear layer 
formation of liquid crystal stacking 
tendency grant of this invention 30% of 
the weight or more of a solvent 
component 50 more% of the weight or 
more of an alcoholic component can also 
be used, and the solvent- resistance level 
of for example, a spreading line can be 
eased, and if such a solvent presentation 



is possible, it closes ink jet spreading. 
Although an alcoholic component is 
usually used for polyimide siloxane 
precursor solution preparation with polar 
solvents, such as N-methyl pyrrolidone, 
N, N'-dimethylacetamide, 
gamma-butyrolactone, or 
l,3-dimethyl-2-imidazolidinone, it is 
preferably mixed with the polyimide 
prepared separately and/, or its precursor 
solution and the solvent component of the 
resin solution constituent for coating 
liquid of ink jet spreading of this 
invention is constituted, adding after 
mixed preparation is also possible. 
Although there is nothing what is limited 
especially as an alcoholic component in 
the coating liquid used in this invention, 
the alcohols which have the ether linkage 
like propylene glycol monoalkyl ether, 
ethylene glycol monoalkyl ether, 
die thy lene -glycol monoalkyl ether, and a 
3-methoxy-3-methyl butanol are used 
preferably, and the 3;methoxy-3-methyl 
butanol is especially suitable. The solid 
section concentration of the resin solution 
constituent for coating liquid use for ink 
jet spreading of this invention be 3 - 10 % 
of the weight preferably two to 15% of the 
weight, and, as for the contact angle of 
the coating liquid to the 
protection -from light stratification plane 
which constitute the rim of duct mouths 
of the pixel circumference of the pixel side 
or black matrix which constitute ******** 
of a light filter, or a light filter, it be 
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desirable to design 015 degrees 
preferably, so that it may come to the 
range of 3-10 degrees. The surfactant 
addition to coating liquid is effective in 
preparation of such a contact angle, and 
especially the surfactant of a silicone 
system can be used effectively. 
[0020] It is desirable to consider as the 
configuration which ink jet spreading is 
carried out on the pixel which consists of 
a coloring film prepared in the shape of 
[ of a request according to each color ] a 
pattern with the color number of 
arbitration on the transparence substrate, 
and the resin solution constituent for 
coating liquid used for ink jet spreading 
of this invention has a clear layer on the 
service area of a screen, and has the 
boundary of this clear layer on a light 
filter rim of duct mouths. 
[0021] Moreover, especially ink jet 
spreading of this invention is preferably 
applied to the light filter of the color 
liquid crystal display driven by the 
electric field (horizontal electric field) of 
the parallel sense to the transparence 
substrate which does not have a 
transparence conductive layer on a pixel, 
and the clear layer of this invention has 
the function of a protective coat and an 
orientation film in this light filter. 
[0022] Hereafter, an example explains to 
details more. 
[0023] 
[Example] 

Having dissolved example of reference 1 
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methyl trimetoxysilane 136g (1.0 mols), 
phenyl trimethoxysilane 198g (1.0 mols) 
and 3, 3 1 , 4, and 32. 2g (0.1 mols) of 
4 f -benzophenone tetracarboxylic 
dianhydride in 140g [ of 
gamma-butyrolactone ], and 
3-methyl-3-methoxybutanol 421g, and 
agitating at 30 degrees C, 118g distilled 
water was added, it agitated for 1 hour, 
and hydrolysis and condensation were 
performed. 

[0024] After making the alcohol and 140g 
of water which heated [ 3 hour ] and 
stirred this solution, and generated it at 
105 degree C of bus ** distill off, The 
mixed liquor which dissolved 
gammaaminopropyl 
methyldiethoxysilane 38.3g (0.2 mols) in 
133g [ of gamma-butyrolactone ] and 
3-methyl-3-methoxybutanol 355. Og is 
added. 1 hour after carrying out 
temperature up to the bottom of heating 
and stirring gradually, heating stirring 
was carried out and the alcohol and 75g 
of water which raised and generated 
reaction temperature to 125 degrees C 
were made to distill off as 135 degree C of 
bus ** for 2 hours, after heated and 
stirring by this ** for 1 hour. 
[0025] Thus, after cooling the obtained 
solution and considering as a room 
temperature, it diluted with the silicone 
system surfactant BYK302 (big KEMI) 
0.5g 3 methyl-3-methoxybutanol 60.0g 
solution, and the polyimide siloxane 
precursor solution was obtained. 



[0026] Thus, when the solid content 
concentration of the obtained solution 
was measured with 300 degrees G and 
the solvent removal method of 30-minute 
heating, it was 18.3 % of the weight, and 
viscosity was 17.5 centipoises (25 degrees 
C). 

[0027] The example 23 of reference, 3', 4, 
161. llg (0.50 mols) of 4' -benzophenone 
tetracar boxy lie dianhydride, and 97.20g 
(0.49 mols) of pyromellitic acid 2 
anhydrides are prepared with 2677.7 g 
gamma-butyrolactone. Stirring this 4 
4'diamino diphenyl ether 150.20g (0.75 
mols), 3, S'diamino diphenyl sulfone 
49.64g (0.2 mols), and screw 
(3 aminopropy0 tetramethyl disiloxane 
12.42g (0.020 mols) are added. After 
making it react at 60 degrees C for 2 
hours, added 1.97g (0.020 mols) of maleic 
anhydrides, it was made to react at 60 
more degrees C for 2 hours, and the 
polyamic acid solution with a viscosity of 
9.2poise was obtained. 
[0028] example of reference 3 
methyl- trimetoxysilane 13.6g (0.1 mols), 
phenyl trimethoxysilane 19. 8g (0.1 mols), 
and gamma aminopropyl 
methyldiethoxysilane 96.0g (0.5 mols) - 
the mixed liquor of 

3-methyl-3-methoxybutanol 428.0g and 
333. 3g of gamma-butyrolactone in 
addition, 28.8g (1.8 mols) of distilled 
water was added under 30-degree-C 
stirring, this - a solution - 60 - degree C 
-- two - an hour - having stirred -- after 
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three - three - ' - four - four - 1 - a 
benzophenone - tetracarboxylic 
dianhydride 80.6 - g (0.25 mols) - in 
addition, stirring was continued as it was 
for 2 hours, and the siloxane solution of 
amic acid content was obtained. When 
the viscosity of this solution was 
measured with E mold viscometer, they 
were 22.5 centipoises (25 degrees C). 
[0029] After adding and dissolving the 
example 43 of reference, 3', 4, and 32.23g 
(0.10 mols) of 4 f -benzophenone 
tetracarboxylic dianhydride in 
3-methyl-3-methoxybutanol 100. Og and 
the mixed liquor of lOO.Og of 
gamma-butyrolactone, the liquid which 
dissolved gamma aminopropyl 
methyldiethoxysilane 38.40g (0.2 mols) in 
3-methyl-3 methoxybutanol 68. lg was 
dropped in about 10 minutes, and was 
made to react at 40 degrees C for 1 hour. 
When the viscosity of this solution was 
measured with E mold viscometer, they 
were 17.5 centipoises (25 degrees C). 
[0030] Having dissolved example of 
reference 5 methyl trimetoxysilane 136g 
(1.0 mols), phenyl trimethoxysilane 198g 
(1.0 mols), and 164.0g (1.0 mols) of 
anhydrous NAJIKKU acids in 200g [ of 
gamma-butyrolactone ], and 
3-methyl-3-methoxybutanol 600g, and 
agitating at 30 degrees C, 144g distilled 
water was added, it agitated for 1 hour, 
and hydrolysis and condensation were 
performed. 

[0031] 2-hour heating and after stirring, 



'■ 



for this solution, gamma -aminopropyl 
methyldiethoxysilane 191. 5g (1.0 mols) at 
70 degree C of bus ** 141g of 
gamma*butyrolactone, The mixed hquor 
dissolved in 3methyl-3-methoxybutanol 
195. 6g is added. 2 hours after carrying 
out temperature up to the bottom of 
heating and stirring gradually, heating 
stirring was carried out and the alcohol 
and 192g of water which raised and 
generated reaction temperature to 115 
degrees C were made to distill off as 125 
degree C of bus ** for 2 hours, after 
heated and stirring by this ** for 1 hour. 
[0032] Thus, the obtained solution was 
diluted with cooling and 192g of 
gamma butyrolactone, and the poly 
NAJIKKU imide siloxane precursor 
solution was obtained. 
[0033] Thus, when the solid content 
concentration of the obtained solution 
was measured with 300 degrees C and 
the solvent removal method of 30-minute 
heating, it was 20.3 % of the weight, and 
viscosity was 12.5 centipoises (25 degrees 
C). 

[0034] Having dissolved example of 
reference 6 methyl trimetoxysilane 
272.0g (2.0 mols), phenyl 
trimethoxysilane 396. Og (2.0 mols), and 
0.34g of acetic acids in 
3-methyl-3-methoxybutanol 785. 6g, and 
agitating at 30 degrees C, 216g distilled 
water was added, heating churning was 
carried out for 1 hour, and hydrolysis and 
condensation were performed. 
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[0035] After making the alcohol and 
449. Ig of water which carried out heating 
stirring as 130 degree C of bus ** for 2 
hours and which was generated 2 hours 
after carrying out temperature up of this 
solution to the bottom of heating and 
stirring gradually distill off, this solution 
was cooled to 80 degrees C, 
3-methyl-3-methoxybutanol 85.7g was 
added, and the ORGANO silsesquioxane 
oligomer solution was obtained. Thus, 
when the solid content concentration of 
the obtained solution was measured with 
300 degrees C and the solvent removal 
method of 30-minute heating, it was 
31.5 % of the weight, and viscosity mixed 
lOOg of solutions obtained in lOOg of 
solutions obtained in the example 3 of 
example of reference 7 reference which 
were 51 centipoises (25 degrees C), 200g 
of solutions obtained in the example 6 of 
reference, and the example 2 of reference, 
and obtained the coating liquid undiluted 
solution for ink jet of this invention. 
[0036] lOOg of solutions obtained in lOOg 
of solutions obtained in the example 5 of 
example of reference 8 reference, 200g of 
solutions obtained in the example 6 of 
reference, and the example 2 of reference 
was mixed, and the coating liquid 
undiluted solution for ink jet of this 
invention was obtained. 
[0037] Addition mixing of the 20g of the 
solutions obtained in the example 1 of 
reference by lOOg of solutions obtained in 
the example 4 of example of reference 9 



reference was carried out, and the coating 
liquid undiluted solution for ink jet of this 
invention was obtained. 
[0038] Addition mixing of the 20g of the 
solutions obtained in the example 2 of 
reference by lOOg of solutions obtained in 
the example 5 of example of reference 10 
reference was carried out, and the coating 
liquid undiluted solution for ink jet of this 
invention was obtained. 
[0039] The spin coat of the black paste 
which comes to distribute a black 
pigment in example 1 polyamic acid was 
carried out on alkali free glass, by 50 
degrees C, for 10 minutes was used at 90 
degrees C for 10 minutes, oven was used 
for 20 minutes at 110 degrees C, stoving 
was carried out in air, and the polyimide 
precursor coloring film of 1.6 micrometers 
of thickness was obtained. The positive 
type photoresist (Tokyo adaptation shrine 
OFPR- 800) was applied on this film, 
stoving was carried out at 80 degrees C 
for 20 minutes, and the resist film of 1 
micrometer of thickness was obtained, 
the ultraviolet-rays exposure machine by 
the canon company - PLA-501F using 
-- the photo mask made from chromium - 
minding - reinforcement with a 
wavelength of 365nm - 50 mJ/cm2 
Ultraviolet rays were irradiated. It was 
immersed in the developer which consists 
of a tetramethylammonium hydroxide 
[ 2.38wt(s)% of] aqueous solution after 
exposure, and development of a 
photoresist and a polyimide precursor 
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was performed simultaneously. The 
photoresist layer which became 
unnecessary was exfoliated of 
methyl cellosolve acetate after etching. 
The polyimide precursor coloring coat 
obtained by doing still in this way was 
heat-treated for 30 minutes at 300 
degrees C in nitrogen-gas-atmosphere 
mind, and the black matrix pattern was 
obtained with the polyimide coloring coat 
of 1.2 micrometers of thickness. 
[0040] The polyimide coloring coat 
patternized by the same process one by 
one about the blue which furthermore 
comes to carry out pigment content 
powder into polyamic acid, red, and the 
color paste of each green color was 
produced. The coating liquid for ink jet 
which diluted and prepared the polyimide 
siloxane precursor solution obtained in 
the example 1 of reference to 6% of the 
weight with the propylene glycol 
monoethyl ether on this coloring coat was 
applied on the service area of a light filter 
with the on-demand mold ink jet coater 
by which program control was carried out. 
The contact angle to the black matrix by 
the polyimide coloring coat of this coating 
liquid for ink jet was 3.8 degrees. 
[0041] After carrying out predrying of 
this for 10 minutes in 100-degree-C hot 
blast oven, it heat-treated at 280 degrees 
C for 0.5 hours, the paint film of 
1.1 -micrometer thickness was formed, 
and the light filter was obtained. 
[0042] In this way, rubbing processing of 
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the paint film of the obtained light filter 
was carried out with the direct rubbing 
processing machine. 
[0043] Subsequently, the opposite 
substrate equipped with the thin film 
transistor element was produced in the 
following procedure. 
[0044] First, after using chromium and 
carrying out patterning of a gate 
electrode and the common electrode by 
the technique of photo etching on alkali 
free glass, the insulator layer which 
consists of a silicon nitride (SiN) film so 
that these electrodes may be covered was 
formed. The amorphous silicon (a-Si) film 
was formed on the gate insulator layer, 
on this film, aluminum was used and the 
source electrode and the drain electrode 
were formed. At that time, patterning of 
the electrode was carried out so that 
electric field might be built over the sense 
parallel to a substrate between a common 
electrode and a drain electrode. The 
protective coat was formed by the SiN 
film on these electrodes. The opposite 
substrate with an electrode which finally 
prepared the orientation film of a 
polyimide system in the maximum upper 
layer, carried out rubbing processing, and 
was equipped with the thin film 
transistor was obtained. 
[0045] It checked producing lamination 
and a liquid crystal display and operating 
an opposite substrate with an electrode, 
and a light filter satisfactory with epoxy 
resin encapsulant. 



[0046] When the bond strength of a light 
filter substrate and epoxy resin 
encapsulant is measured separately in 
model, it is a lamination aspect product. 
17.0 kg-f was shown to 0.2cm-2. 
[0047] In example of comparison 1 
example 1, the polyimide siloxane 
precursor solution obtained in the 
example 1 of reference was completely 
applied on the light filter by the spin 
coater on the polyimide coloring coat 
patternized by the same process. After 
carrying out predrying of this for 10 
minutes in lOO degree C hot blast oven, it 
heat-treated at 280 degrees C for 0.5 
hours, the paint film of 1.1 -micrometer 
thickness was formed, and the light filter 
was obtained. 

[0048] When the bond strength of this 
light filter substrate and epoxy resin 
encapsulant is measured in model, it is a 
lamination aspect product. It was 3.7 kg-f 
to 0.2cm-2. 

[0049] The coating liquid for ink jet which 
added and prepared 30. 6g of distilled 
water, 102.6g of gamma-butyrolactone, 
and 1.56g of oxalic acid instead of the 
coating liquid for ink jet used in example 
2 example 1 in 68. 3g of polyimide 
siloxane precursor solutions obtained in 
the example 1 of reference was used, and 
this coating liquid was applied on the 
service area of a light filter with the 
continuation mold ink jet coater instead 
of the on-demand mold ink jet coater. The 
contact angle to the black matrix by the 



polyimide coloring coat of this coating 
liquid for ink jet was 7.5 degrees. 
[0050] After carrying out predrying of 
this for 10 minutes in 100-degree-C hot 
blast oven, it heat-treated at 280 degrees 
C for 0.5 hours, the paint film of 
1.1-micrometer thickness was formed, 
and the light filter was obtained. 
[0051] It checked producing the same 
liquid crystal display using this light 
filter, and operating satisfactory. 
[0052] After diluting with 
propylene-glycol-monomethyl-ether 15g 
and the mixed liquor of 15g of 
gamma-butyrolactone lOg of solutions 
obtained in the example 7 of example 3 
reference, on the glass substrate which 
has the transparence conductive layer 
which consists of ITO, fuel-spray 
spreading was carried out with the 
on-demand mold ink jet coater, it 
heat-treated at 290 degrees C for 1 hour, 
and the paint film of 0.3-micrometer 
thickness was formed. The rubbing 
equipment which has the roll which 
twisted the felt made of nylon for this 
film performed rubbing processing 5 
times with roll rotational frequency 
800rpm and the stage passing speed of 
50mm/second. The breakage on the paint 
film by rubbing was completely accepted, 
and there was. [ no ] Thus, the substrate 
couple which has the obtained orientation 
film was made to counter so that the 
direction of rubbing may become reverse 
parallel, it has arranged, the 1mm spacer 



JP09-329707A 



film was used, and the epoxy resin seal 
agent (Mitsui Toatsu Chemicals, Inc. 
make "SUTORAKUTO bond" ES- 4500) 
was applied to the substrate side, and at 
120 degrees C, it was made to harden for 
30 minutes and closed. Liquid crystal 
(Merck ZLI- 2293) was poured into the 
interior of this element under the vacuum, 
the epoxy resin seal agent closed the inlet, 
it heated for 30 minutes at 120 degrees C, 
and hardening of closure resin and 
isotropic processing of liquid crystal were 
performed. Thus, when the produced 
liquid crystal cell for a trial was rotated 
and observed between the crossing Nicol's 
prisms of a polarization microscope, clear 
light and darkness were seen and having 
carried out orientation of the liquid 
crystal in the direction of rubbing was 
admitted. Moreover, it was 3 degrees 
when the pre tilt angle was measured 
with the magnetic field volumetric 
method about this liquid crystal cell. 
[0053] On the coloring coat formed on the 
example 4 alkalifree-glass substrate, 
high density fuel- spray spreading was 
carried out using the same coating liquid 
and equipment as an application 3, it 
heat-treated at 280 degrees C for 2 hours, 
and the 1 -micrometer paint film was 
formed. The 1000A orientation film 
(Japan Synthetic Rubber OPUTOMA 
AL1051) was separately formed on the 
spin coat on the alkali-free glass 
substrate. 

[0054] Rubbing processing of the 
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orientation film was carried out by the 
rubbing machine at the 1 
above-mentioned micrometer paint film 
list. On the orientation film by which 
rubbing processing was carried out, a 
screen printer is used, a thermosetting 
epoxy resin is printed except for a liquid 
crystal inlet portion along the edge of a 
glass substrate at a line, the glass 
substrate in which 1 -micrometer paint 
film by which rubbing processing was 
carried out was formed, and the 
orientation film faced each other, and it 
heat-treated [ as seeming / the rubbing 
processing direction / to intersect 
perpendicularly mutually ] at 150 
degrees C for 15 minutes by lamination 
and 120 degrees C like for 1 hour, and the 
epoxy resin was stiffened. Into the stuck 
glass cell, after pouring in the liquid 
crystal (Merck Co. make ZLI4792) of a 
twist nematic mold through a liquid 
crystal inlet, ultraviolet-rays 
hardenability resin was applied to the 
inlet, ultraviolet rays were irradiated, 
were stiffened, and the inlet was stopped. 
[0055] Thus, when the obtained glass cell 
was observed with the polarization 
microscope, the liquid crystal portion 
quenched under the parallel Nicol's prism, 
and penetrated light under the crossing 
Nicol's prism. It checked that 
1 -micrometer paint film which carried 
out rubbing processing by this worked as 
an orientation film. 
[0056] The hardenability constituent 
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obtained in the examples 811 of 
reference instead of the solution of the 
hardenability constituent obtained in the 
example 7 of reference in five to example 
8 example 4 was able to be used, and the 
same result was able to be obtained. 
[0057] 

[Effect of the Invention] In the light filter 
with which it comes to form a coloring 
film on a transparence substrate, a 
protective coat can obtain easily 
formation and the light filter by which 
patterning was carried out only to the 
service area of a light filter screen by the 
technique of making a protective coat 
form with an ink jet process on this 
coloring film. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the cross section of the 
light filter substrate in the example 1 of 
this invention. 

[Drawing 21 It is the cross section of the 
liquid crystal display in the example 1 of 
this invention. 
[Description of Notations] 

1 Transparence Substrate 

2 Pro tectionfrom -Light Layer 

3 Coloring Film 

4 Protective Coat 

5 Orientation Film 

6 Protective Coat 

7 Insulator Layer 

8 Gate Electrode 
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9 Drain Electrode 

10 Source Electrode (Pixel Electrode) 

11 Common Electrode 

12 Thin Film Electrode 

13 Liquid Crystal Layer 
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